Summary
Gynecomastia is defined as a unilateral or bilateral persistent benign mammary gland enlargement in men. Prevalence of asymptomatic gynecomastia is up to 65%. True gynecomastia must be distinguished from pseudogynecomastia. Typically, in true gynecomastia, a solid tissue mass is palpable below the nipple-areolar complex. Malignant changes such as male mammary carcinoma must always be ruled out. The causes of gynecomastia are diverse. An imbalance of female to male hormones triggers the onset of the disease. This imbalance can be caused by endogenous diseases like hyperthyroidism, chronic liver disease, primary or secondary gonadal failure, androgen resistance syndromes, medication, and drug abuse. A series of heart or hypertension medications can also trigger gynecomastia. A basic requirement of proper therapy planning is knowledge of the triggers and possible drug therapy options. Inquiring about the patient's lifestyle and medication history is essential. Drug therapy with tamoxifen may be considered at an early stage. For gynecomastia persisting over 12 months, surgical excision is the treatment of choice, and there are several surgical options available depending on the grade of the gynecomastia. A thoughtful approach to managing this condition can lead to high patient satisfaction.
Introduction
A supernatant of male mammary tissue is a common finding and appears uni-or bilaterally in 32-65% of all men [1] [2] [3] 5] ( fig. 1-4 ) . The term gynecomastia originates from the Greek words gyne (women) and mastos (breast) and describes a feminization of the
Diagnosis
The first step in the diagnosis of gynecomastia is to differentiate between pseudogynecomastia and true gynecomastia. In the case of true gynecomastia, clinical examination by palpation followed by ultrasound examination ( fig. 5 ) and if necessary mammography ( fig. 6 ) reveal glandular tissue. Palpation of the breast should already be able to clinically distinguish fatty tissue from glandular tissue and should include a more detailed assessment of the breast such as ptosis, skin excess, and nipple retraction. The physical examination should also extend to testicular palpation in order to detect testicular changes and atrophies at an early stage and to pave the way for further diagnostic measures. In particular, in young men with a negative history and bilateral gynecomastia, the incidence of testicular endocrine tumors is showing a significant increase [10] .
The diagnosis of gynecomastia must be confirmed histologically by a sonographically correlated core biopsy to exclude malignancy ( fig. 7 ) , showing a 90% sensitivity and specificity [11] . A careful his- tory, especially with regard to lifestyle habits, drugs, and medications, is indispensable for the diagnosis. Recent changes, for example commencement of antihypertensive drug therapy, should be inquired about. Standard diagnostics include laboratory tests like human choric gonadotropin, luteinizing hormone, thyroid-stimulating hormone, testosterone, and estradiol [12] . Due to the circadian rhythm of hormone secretion, laboratory monitoring must be performed in the morning at the time of maximum hormone release [13] .
Conservative and Surgical Management
Depending on the underlying cause, the therapy of gynecomastia may be conservative or surgical. Self-limiting physiologic forms of gynecomastia should be followed up until resolved. In the case of persistence or progress, if necessary, laboratory diagnostic tests should be repeated to detect hormonal processes as quickly as possible. Conservative therapy must be based on the cause of the gynecomastia.
If hypogonadism is present, symptomatic therapy with testosterone is recommended.
In the case of medically induced gynecomastia, discontinuation of the drug or conversion to a different medication should be considered; however, it is not always possible to change or discontinue medication in these cases. While many antihypertensive medications lead to gynecomastia as a side effect, spironolactone has the strongest association with gynecomastia [14] . A lower incidence of gynecomastia was shown for the selective aldosterone antagonist, eplerenone [15] . If there is a history of triggers such as self-administered hormones for bodybuilding or drugs, these should be discontinued.
A conservative therapy option is the administration of serum estrogen receptor modulators such as tamoxifen. Tamoxifen at a daily oral dose of 20 mg for up to 3 months has shown good results in randomized and non-randomized trials. Regression of gynecomastia is seen in up to 80% of patients [16] . However, the available data on tamoxifen stems from few studies with very small case numbers [17] . Adverse side effects, including epigastric distress and post-traumatic deep vein thrombosis, are rarely reported [18] . The use of anastrozole, an aromatase inhibitor, is not recommended as it did not show more effectiveness than placebo in boys with pubertal gynecomastia [19] .
Prostate cancer patients represent a special group receiving antiandrogenic therapies with a high risk of iatrogenic gynecomastia. Tamoxifen or even radiotherapy can reduce gynecomastia in these patients [20, 21] .
Low-dose irradiation mostly in single fractions (12-15 Gy) could be used as prophylaxis to decrease the risk of antiandrogeninduced gynecomastia [22] .
If conservative pharmacologic therapy attempts are to be considered, it should be noted that hypertrophic glandular tissue becomes irreversibly fibrotic by way of remodeling after no more than 12 months. This fibrous tissue cannot be removed conservatively and proceeding with surgical management must be considered [23] .
The indication for surgical therapy is based on the patient's suffering, including psychosocial stress and pain as well as cosmetic distortion [24] . The aim of all surgical procedures is to remove the hypertrophic fibrotic glandular tissue and to reestablish the male breast shape. Therapeutic techniques include breast tissue resection, liposuction, and combined techniques. From stage III onwards, reduction mammoplasty should be explored taking into Table 3 . Surgical therapy of gynecomastia [24] Stage I/IIA liposuction periareolar subcutaneous mastectomy Operative procedure according to Benelli [25] . Fig. 11 . Operative procedure according to Kornstein [26] .
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Gynecomastia -Conservative and Surgical Management [25] . For milder forms, the periareolar edge cut to the mastectomy can suffice ( figs. 8, 9 ). In the case of surplus skin, the skin envelope should be reduced using techniques such as the skin reduction procedure developed by Benelli [26] ( fig. 10 ) or mastectomy with repositioning of the nipple developed by Kornstein [27] ( fig. 11 ). Since open surgical procedures can produce unsightly scarring, a scar-reducing technique was developed by Bailey et al. [28] . Liposuction is used with a 'pull-through' technique to remove the glandular tissue without additional incision; using a Kocher clamp, the tissue is grasped and pulled out [29] . Algorithm for the evaluation and treatment of gynecomastia (modified from [6, 11, 28, 30] ).
Excess skin is the limiting factor for this technique. Due to the weak data, no recommendation can be made with regard to the best surgical approach [30] . Overall, good preoperative planning leads to good cosmetic results with high patient satisfaction and low complication rates ( fig. 12 ).
Disclosure Statement

